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Symbols for fine and hyperfine structure parameters (IUPAC Recommendations 1994)

Abstract
The symbols for fine and hyperfine structure parameters are standardized in order to eliminate confusion and misunderstanding caused by various uses of expressions for these parameters. Only those parameters for which the symbols are quite well established and widely accepted are considered. Because the parameters appear with the associated operators in the Hamiltonian, the symbols are listed with the operators. Although much of the discussion is appropriate for molecules in the gas phase only, reference is also made to the symbols used in electron spin or electron paramagnetic resonance spectroscopy in the condensed phase, where possible. Two types of molecules are considered separately: linear and nonlinear molecules. The parameters listed include the spinorbit interaction, the spin-rotation coupling, the spin-spin coupling, the A-type doubling, the electron orbital/nuclear spin coupling, the Fermi contact interaction, the electron spin/nuclear spin dipole-dipole coupling, the nuclear electric quadrupole coupling, and the nuclear spin-rotation coupling parameters and also their centrifugal correction terms, wherever appropriate.
-
Molecules with unquenched electron orbital and/or electron spin angular momenta give spectra which, when observed with high resolution, are split into fine and hyperfine structure components. The splittings may be expressed in terms of parameters which are referred to as fine and hyperfine structure parameters. The coupling between the electronic, nuclear spin, and vibrational and rotational angular momenta is quite complicated enough in many cases, but the situation can be further confused by the use of different nomenclature and even definition of the coupling parameters from one research group to another. The present note aims at standardizing the symbols for the coupling parameters to eliminate confusion and misunderstanding caused by these various uses. Only those parameters for which the symbols are quite well established and widely accepted are considered. In some cases we need to discriminate between slightly different variants of the same parameter, for example for different vibrational states, but such higher-order contributions are disregarded in the present note. Experimentally the coupling parameters are determined as the coefficients of operators which correspond to physical quantities, i.e. the observed spectra are analyzed by the least-square method using a Hamiltonian which consists of such operators with their coefficients as parameters. The present note lists the symbols of coupling constants together with the associated operators. Although much of the discussion is appropriate for molecules in the gas phase only, reference is also made to the symbols used in electron spin (or electron paramagnetic) resonance spectroscopy in condensed phases, where possible. Two types of molecules are considered separately: linear and nonlinear molecules.
The notation of physical quantities involved is as follows: The symbol E is sometimes used as the coefficient of (3S:-Sz), i.e., E = (2/3)1. Because of confusion with the spin-rotation parameter, I is to be preferred. For a gas-phase study, the axes x , y, z refer to the principal axes of inertia. (The notation has not been well established.)
